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(54) [Title of the Invention] TONER BINDER FOR 
ELECTROPHOTOGRAPHY 
(57) [Abstract] 

[Object] Provided is a toner binder, which has good anti- 
heat preservability and fixing property at low temperature, 
high hot offset generation temperature, and excellent image 
quality, when formed into a toner. 

[Solving Means] A toner binder for electrophotography 
comprises a styrene-acryl resin (A) having a carboxylic 
group, and a styrene resin or styrene-acryl resin (B) having 
a functional group (b) that reacts with a carboxylic acid 
group, wherein (A) comprises a high molecular weight polymer 
(C) having a weight average molecular weight of 200,000 to 

-2-7-000, 000-,- and— a low- molecular weight polymer - (-D-)- -having-a 

weight average molecular weight of 3,000 to 50,000, (C) has 
an acid value of less than 10, and (D) has an acid value of 
1/3 or less of that of (C) . 
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[CLAIMS] 

[Claim 1] A toner binder for electrophotography, comprising 
a styrene-acryl resin (A) having a carboxylic group, and a 
styrene resin or styrene-acryl resin (B) having a functional 
group (b) that reacts with a carboxylic acid group, 

wherein (A) comprises a high molecular weight polymer 

(C) having a weight average molecular weight of 200,000 to 
2,000,000, and a low molecular weight polymer (D) having a 
weight average molecular weight of 3,000 to 50,000, 

(C) has an acid value of less than 10, and 

(D) has an acid value of 1/3 or less of that of (C) . 
[claim 2] The binder according to claim 1, wherein (C) 
contains 0.00001 to 0.01 moll of divinyl monomers as a 

structural-uni-t-T - 

[claim 3] The binder according to claim 1 or 2, wherein a 
carboxylic group in (A) and a part of (b) in (B) are reacted 
with each other. 

[claim 4] The binder according to any one of claims 1 to 3, 
wherein (b) is a glycidyl group. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of the Invention] The present invention 

relates to a toner binder for electrophotography. 

[0002] 

[Related Art] In an electrophotographic process by a dry 
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toner using a powder, for fixing. the toner transferred onto 
a paper or the like, there have been widely used methods 
using fixing means of contact heating (e.g., those with a 
heated roller and those via a film or a belt between a 
heater and paper or the like (for example, JP-A Nos. 4-70688 
and 4-12558) . In these methods, it is desired that the 
minimum temperature for fixing (hereinafter simply referred 
to as MFT) is low (low temperature fixing properties), and 
the temperature-causing hot offset (hereinafter simply 
referred to as HOT) to the surface of a heat roller, a film, 
or a belt is high (anti-hot offset properties) . Further, a 
toner having a large amount of electrostatic charge 
generated by friction is preferred (electrostatic 

chara"c~t~^ri"s"t"ics"r." " — ~ - ~ ~ - - - - 

[0003] Conventionally, as a binder ingredient of a dry 
toner, there have been generally used a polystyrene resin, a 
styrene-acryl copolymer, a polyester resin, an epoxy resin, 
or the like. A polystyrene resin or a styrene-acryl resin 
has been widely used for its good grandability , 
electrostatic charging properties, and cost reduction. In 
order to meet the requirements such as low temperature 
fixing properties, and anti-hot offset properties, there 
have been proposed various techniques for widening the 
distribution of the molecular weights of a resin. To widen 
a molecular weight distribution of a vinyl-based resin, 
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there have been also proposed a method of using a vinyl- 
based crosslinking reagent (JP-A Nos . 61-215558, 63-44665, 
63-223014, and 4-202307), a binder having two peaks of 
higher molecular weight and lower molecular weight in a 
molecular weight distribution (JP-B Nos. 63-32180 and 63- 
32382), a binder prepared by crosslinking a vinyl resin 
containing a carboxylic group with a glycidyl compound (JP-A 
Nos. 6-11890 and 6-222612), and the like, have been proposed. 
[0004] 

[Problems to be Solved by the Invention] However, for a 
binder simply comprising a crosslinked structure, or a 
binder simply comprising a high molecular weight polymer and 
a low molecular weight polymer, there occurred a problem 

that because the— crossli:n1ced-porti~ons— or th~e~ h'igh -m"orecu*la"r~ 

weight portions were subjected to shear to cut during 
kneading in the production step of a toner, the melt 
elasticity of the toner easily becomes lowered. Accordingly, 
in order to maintain the anti-hot offset properties of the 
toner, it is needed to use a large amount of crosslinking 
ingredients or high molecular weight ingredients. As a 
result, the melt viscosity of the toner increases, which 
causes the low temperature fixing properties of the toner to 
be insufficient. Further, in conventional methods 
comprising a crosslinking step using the reaction of a 
functional group in a polymer, in order to increase the HOT, 
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the amount of the functional groups is increased, and the 
crosslinking degree of a binder is increased. However, this 
causes the amount of polar groups to be increased, and thus 
the electrostatic characteristics of the binder become 
insufficient. As noted above, in these known techniques, it 
cannot be said that the binders sufficiently answer to 
higher image quality that is required in recent copiers, 
facsimiles, or printers, or to higher anti-hot offset 
property or higher low temperature fixing properties that is 
desired as accompanied with miniaturization of hardwares at 
a higher speed. 
[0005] 

[Means for Solving the Problems] The present invention has 

been conducted - to - solve— the— above-described- problems- I-n- 

this regard, an extensive investigation has been made to 
obtain a toner binder having excellent electrostatic 
characteristics, which conventionally has high hot offset 
generation temperature, and excellent low temperature fixing 
properties, thereby completing the present invention. That 
is, the present invention relates to a toner binder for 
electrophotography, comprising a styrene-acryl resin (A) 
having a carboxylic group, and a styrene resin or styrene- 
acryl resin (B) having a functional group (b) that reacts 
with a carboxylic acid group, wherein (A) comprises a high 
molecular weight polymer (C) having a weight average 



- 6 - 



molecular weight of 200,000 to 2,000,000, and a low 
molecular weight polymer (D) having a weight average 
molecular weight of 3,000 to 50,000, (C) has an acid value 
of less than 10, and (D) has an acid value of 1/3 or less of 
that of (C) . 
[0006] 

[Embodiments for Carrying out the Invention] Hereinbelow, 
the present invention will be described. As a method for 
obtaining the styrene-acryl resin (A) having a carboxylic 
group of the present invention, a method comprising 
copolymerization of a vinyl monomer having a carboxylic 
group with a styrene monomer and an acryl monomer is 
preferred. Examples of the vinyl monomer having a 

~c a r box y iic~g r~o up ~ include s u chr~ a s ~ ( mre t h )~a~cr y l~i c ~a~cid r~ma\lrere 

acid, fumaric acid, cinnamic acid, unsaturated dibasic acid 
monoester such as monobutyl maleate. Among these, 

(meth) acrylic acid, and monobutyl maleate are preferred. 

[0007] Examples of the styrene monomer used for the 
styrene-acryl resin (A) having a carboxylic group include 
styrene, a-methyl styrene, p-methoxystyrene, p-hydroxystyrene , 
p-acetoxystyrene, and the like. Examples of the acrylic 
monomer include alkyl (meth) acrylates having a Cl-18 alkyl 
group, such as butyl (meth) acrylate , 2-ethylhexyl 

(meth) acrylate, lauryl (meth) acrylate, stearyl 

(meth) acrylate, and the like. Further, in order to increase 
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the elasticity of the binder, a divinyl compound such as 
divinyl benzene, ethylene glycol di (meth) acrylate , propylene 
glycol di (meth) acrylate, 1 , 6-hexanediol di (meth) acrylate, 
divinyl toluene, or the like, is used preferably in an 
amount of 0.00001 to 0.01 mol%, and more preferably in an 
amount of 0.00005 to 0.001 mol%. Moreover, a vinylic 
monomer other than their styrene monomer and acryl monomer, 
may be copolymerized . Examples of such the other vinylic 
monomer include vinyl esters such as vinyl acetate; vinyl 
ethers such as vinyl ethyl ether; vinyl aliphatic 
hydrocarbons such as a-olefin, isoprene, and butadiene; 
(meth) acrylonitrile; and the like. 

[0008] The styrene-acryl resin (A) comprises a high 

md re~clirar" ¥e"i gh tf~pdrymer ~ "( C) a"hd~a" Xdw~md re^l^~weTght 

polymer (D), and the weight average molecular weight of (C) 
is 200,000 to 2,000,000, preferably 300,000 to 1,800,000, 
and more preferably 400,000 to 1,500,000. If the weight 
average molecular weight is less than 200,000, HOT is 
reduced, when formed into a toner. If the weight average 
molecular weight is more than 2,000,000, MFT is increased, 
when formed into a toner. The glass transition temperature 
of (C) is typically in the range of 40°C to 80°C. The acid 
value of (C) is less than 10, preferably in the range of 
9.05 to 0.05, and more preferably in the range of 9 to 0.1. 
If the acid value of (C) is more than 10, the electrostatic 
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characteristics are deteriorated. 

[0009] (C) can be prepared by any method selected from 
solution polymerization, bulk polymerization, suspension 
polymerization, and the like. The polymerization initiator 
is not particularly limited, and examples thereof include an 
azo initiator such as azobisisobutyronitrile and 
azobisisovaleronitrile; a peroxide initiator such as benzoyl 
peroxide, di-t-butyl peroxide, lauroyl peroxide, and dicumyl 
peroxide; a polyf unctional polymerization initiator having 
at least two peroxy groups in a molecule such as 2,2- 
bis (4, 4 -di-t-butyl peroxy-cyclohexyl ) propane , 1, 1-bis (t- 
butylperoxy) -3, 3, 5-trimethyl cyclohexane and di-t-butyl 
peroxy-hexahydroterephthalate; and a polyf unctional 

-- polymer^i-zat-ion-in^ 

and at least one polymerizable unsaturated group in a 
molecule, such as diallyl peroxy dicarbonate and t-butyl 
peroxy allyl carbonate. Among these, preferred is a- 
polyf unctional polymerization initiator. 
[0010] Examples of the solvent for preparing (C) by 
solution polymerization include an aromatic solvent such as 
toluene, xylene, and ethyl benzene, an ester solvent such as 
ethyl acetate and butyl acetate, dimethyl formamide, 
dimethyl sulfoxide, and methyl ethyl ketone. Preferred are 
dimethyl formamide, xylene, and toluene. 
[0011] In the case of preparing (C) by suspension 
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polymerization, an inorganic dispersant such as calcium 
carbonate and calcium phosphate, and an organic dispersant 
such as polyvinyl alcohol and methyl cellulose can be used 
for polymerization in water. The polymerization temperature 
is usually in the range of 50° to 160°C, preferably in the 
range 60° to 140°C. In the course of polymerization, it is 
preferred that the atmosphere is substituted by an inert gas 
such as nitrogen. 

[0012] The weight average molecular weight of the low 
molecular weight polymer (D) is 3000 to 50000, preferably 
3500 to 40000, and more preferably 4000 to 30000. If the 
weight average molecular weight is less than 3000, the anti- 
heat preservability is reduced, when formed into a toner. 

I f- the -we i-ght- -aver age— mo-lecular -weight — is - more— than— 5000 0 7 

MFT is increased, when formed into a toner. The glass 
transition temperature of (D) is usually 40°C to 80°C. The 
acid value of (D) is at most 1/3, preferably at most 1/5, 
and more preferably at most 1/10, of that of (C) . If the 
acid value is more than 1/3 of that of (C) , the 
electrostatic characteristics are deteriorated, when formed 
into a toner. Further, HOT is also reduced. 

[0013] (D) can be prepared by any method selected from 
solution polymerization, bulk polymerization, suspension 
polymerization, and the like. Among these, preferred is 
solution polymerization. If (D) is prepared by solution 
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polymerization, the solution polymerization as described 
above can be used for polymerization. The polymerization 
initiator used for polymerization of (D) is not particularly 
limited, and examples thereof include the polymerization 
initiators as described above. Among these, preferred is a 
monof unctional initiator . 

[0014] The weight ratio of the high molecular weight 
polymer (C) and the low molecular weight polymer (D) of (A) 
is usually 70/30 to 5/95, preferably 60/40 to 10/90, and 
more preferably 50/50 to 20/80. The glass transition 
temperature (Tg) of (A) is usually 40 to 80°C, preferably 50 
to 70°, from viewpoints of anti-heat preservability , when 
formed into a toner, and of MFT, when formed into a toner. 
The- acid -value— of" -(A)-"is"~u-sually~0-; 01 to— 7, -preferably- -0- 05"- 
to 5, and more preferably 0.1 to 4, from a viewpoint of 
electrostatic characteristics . 

[0015] Examples of the functional group (b) that reacts 
with a carboxylic acid group include a glycidyl group, an 
oxyzoline group, an isocyanate group, an amino group, and 
the like. Among these, preferred is a glycidyl group. In 
the method for introducing a reactive functional group (b) 
to a styrene resin or styrene-acryl resin (B) of the present 
invention, in the similar manner as for the method for 
introducing a carboxylic group to (A) as described above, a 
vinyl monomer having a reactive functional group (b) and a 
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styrene monomer, or a styrene monomer and an acrylic monomer 
can be copolymerized with each other. Examples of the vinyl 
monomer having a glycidyl group include glycidyl 
(meth) acrylate, (3-methylglycidyl (meth) acrylate, allyl 
glycidyl ether, and the like. Among these, preferred is 
glycidyl (meth ) acrylate . Examples of the vinyl monomer 
having an isocyanate group include m-isopropenyl-a, a- 
dimethylbenzylisocyanate, methacryloyl isocyanate, 2- 
isocyanate ethyl methacrylate , and the like. Among these, 
preferred is m-isopropenyl-a, a-dimethylbenzylisocyanate . 
Examples of the vinyl monomer having an oxyzoline group 
include 2-vinyl-2-oxazoline, 2-isopropenyl-2-oxazoline , 2- 
vinyl-5-methyl-2-oxazoline, 2 - viny 1-4 -methyl -2-oxazoline, 

and the -like*. - - Among- these,- -preferred is- 2- i-sopropenyl-2 

oxazoline. Examples of the vinyl monomer having an amino 
group include aminoethyl (meth) acrylate, 
dimethylaminoethyl (meth) acrylate, 

diethylaminoethyl (meth) acrylate, 4-vinylpyridine, 2- 
vinylpyridine, and the like. Among these, preferred is 
(meth) acrylate having a tertiary amino group. Examples of 
the monomer to be copolymerized with the monomer having (b) 
include the above-mentioned styrene monomers, acrylic 
monomers, other vinyl monomers, and the like. Among these, 
preferred are Ci-i B alkyl (meth) acrylates such as styrene, 
butyl (meth) acrylate, 2-ethylhexyl (meth) acrylate, lauryl 
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(meth) acrylate, stearyl (meth) acrylate, and the like. 
[0016] (B) can be prepared by any method selected from 
solution polymerization, bulk polymerization, suspension 
polymerization, and the like. Among these, preferred is a 
solution polymerization. If (B) is prepared by solution 
polymerization, the above-described solution polymerization 
can be used. The polymerization initiator used for 
polymerization of (B) is not particularly limited, and 
examples thereof include the polymerization initiators as 
described above. 

[0017] The weight average molecular weight of (B) (BMW) 
used in the present invention is usually 3000 to 100,000, 
preferably 3500 to 70,000, and more preferably 4000 to 
"507 000". ~" The "glass* transition "temperature" of* "(B)* "is "usually" 
30°C to 150°C, preferably 35°C to 90°C, and more preferably 
40°C to 80°C. The content of (b) in (B) is such that the 
grams (bg) of a resin containing a gram equivalent of (b) is 
1000 g/eq to 20000 g/eq, preferably 1500 g/eq to 15000 g/eq, 
more preferably, 2000 g/eq to 10000 g/eq. 

[0018] In the method for preparing the resin for a toner of 
the present invention, the resin is obtained by blending (A) 
with (B) , and heating the blend. (A) and (B) may be heated 
in a reactor, but causing increase of the viscosity. From 
the point of view of this, it is preferable that (A) and (B) 
are reacted with each other in the heating and melting step, 
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using a kneader or the like. Further, (A) and (B) may be 
blended in a grinder form and heated and reacted with each 
other during the preparation of a toner. The weight ratio 
of (A) and (B) is usually 0.1 part to 30 parts, preferably 
0.2 part to 15 parts, and more preferably 0.5 part to 10 
parts of (B) based on 100 parts of (A) . Further, the 
equivalents of the functional group of (b) per 1 equivalent 
of the carboxylic group of (A) is usually 1.6 to 20.0, 
preferably 1.8 to 10.0, and more preferably 2.0 to 5.0, in 
the case where the acid value of (A) is less than 1, while 
it is usually 0.001 to 1, preferably 0.005 to 0.1, and more 
preferably, 0.01 to 0.05, in the case where the acid value 
of (A) is 1 or more. 

'"[0019]""'* By way 'of " _ an~"exampie " of ~t helmet hod ~f or preparing— an— 
electrophotographic toner, in which the toner binder of the 
present invention can be employed, usually 45 to 95% by 
weight of the toner binder, usually 5 to 10% by weight of a 
known colorant (for example, carbon black, iron black, 
benzidine yellow, quinacridone , rhodamine B, and 
phtharocyanine) , and usually 0 to 50% by weight of magnetic 
components (for example, iron, cobalt, nickel, hematite, and 
ferrite) are used, based on the weight of the toner. In 
addition, there may be contained various additives [for 
example, a charge controller (for example, a metal complex 
and nigrosine) , a lubricant (for example, 
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polytetraf luoroethylene , a low molecular weight polyolefin, 
a fatty acid, and a metal salt or amide thereof) , and so on] 
The amount of these additives is usually 0 to 10% by weight, 
based on the weight of the toner. The electrophotographic 
toner can be prepared by dry blending these components, and 
then kneading them under melt, followed by crushing and then 
finely pulverizing them with a grinder, such as a jet 
grinder, into fine particles of 5 to 20 yim diameter. The 
electrophotographic toner can be optionally mixed with 
carrier particles such as iron powder, glass beads, nickel 
powder, and ferrite, and used as a developer for an 
electrical latent image. In addition, a hydrophobic 
colloidal silica powder may be used to improve the 

"f rowaEiTity of" the~~powdersV"~ The" "erect rophotographic toner 

can be used by fixing on a substrate (for example, a paper, 
and a polyester film) . Fixation methods are the same as 
mentioned above. 
[0020] 

[Examples] Hereinafter, the present invention will be 
described with reference to Examples, but the present 
invention is not limited thereto. In the following Examples 
parts mean parts by weight. Further, the methods for 
measuring the properties of the resins obtained in Synthetic 
Examples, Examples, and Comparative Examples are as follows. 

[0021] Measurement of molecular weight 
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Apparatus: HLC-802A manufactured by Tosoh Corporation 
Conditions: TSK GEL GMHXL (manufactured by Tosoh 
Corporation) connecting two columns in series 
Temperature in measurement: 40°C 

Specimen solution: 0.25 weight % of a tetrahydrof uran 
solution 

Injection amount of solution: 100 \xl 
Detection Apparatus: Refractive Index Detector 
In addition, a molecular weight correction curve was 
formed by means of a standard polystyrene. 
[0022] Measurement of glass transition temperature (Tg) 

Apparatus: DSC2 0 , SSC/580 manufactured by Seiko 
Instruments Inc . 

C orTdiri 6ns f "AS TNT ( D 3 4 1 8 - 2 ) 

[0023] Preparation of Resin (C) 
Preparation Example 1 

An autoclave reactor equipped with a thermometer, a 
stirrer, and an inlet tube of nitrogen was charged with 
mixed monomers composed of 764.8 parts of styrene, 234 parts 
of n-butyl acrylate, 1.2 parts of monobutyl maleate, and 
0.15 part of divinyl benzene, and 0.5 part of 2,2-bis(4,4- 
di-t-butylperoxycyclohexyl ) propane as an initiator. Under 
nitrogen gas stream, polymerization was carried out at 90°C 
for 5 hours. Thereafter, 245 parts of xylene was charged 
thereinto, and polymerization was carried out at 90°C for 1 
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hour, and then at 110°C for 1 hour. Then, 0.1 part of 2,2- 
bis (4, 4-di-t-butylperoxycyclohexyl) propane and 122 parts of 
xylene were added to the mixture, and polymerization was 
carried out at 110°C for 4 hours. Then, 1 part of di-t- 
butyl peroxide and 25 parts of xylene were added to the 
mixture at 150°C, followed by polymerization for 2 hours, 
thereby completing the polymerization. Then, the solvent 
was distilled off under reduced pressure to obtain a resin 

(CI) . It was found that (CI) has a weight average molecular 
weight, as measured by GPC, of 700,000, a glass transition 
temperature of 60°C, and an acid value of 0.40. 

[0024] Preparation Example 2 

A resin (C2) was obtained in the same manner as in 

P r"e p ara fio n'E "xample 1 7 "exc e p t~ t ha t * ~~t he ""mix e d" monome r s~ w ere 

composed of 760.5 parts of styrene, 234 parts of n-butyl 
acrylate, 5.5 parts of monobutyl maleate, and 0.15 part of 
divinyl benzene. It was found that (C2) has a weight 
average molecular weight, as measured by GPC, of 700,000, a 
glass transition temperature of 61°C, and an acid value of 
1.8. 

[0025] Preparation Example 3 

A resin (C3) was obtained in the same manner as in 
Preparation Example 1, except that the mixed monomers were 
composed of 754.4 parts of styrene, 234 parts of n-butyl 
acrylate, 11.6 parts of acrylic acid, and 0.15 part of 
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divinyl benzene. It was found that (C3) has a weight 
average molecular weight, as measured by GPC, of 680,000, a 
glass transition temperature of 59°C, and an acid value of 
9.0. 

[0026] Preparation Example 4 

A resin (C4) was obtained in the same manner as in 
Preparation Example 1, except that the mixed monomers were 
composed of 750.6 parts of styrene, 234 parts of n-butyl 
acrylate, 15.4 parts of acrylic acid, and 0.15 part of 
divinyl benzene. It was found that (C4) has a weight 
average molecular weight, as measured by GPC, of 650,000, a 
glass transition temperature of 60°C, and an acid value of 
12.0. 

"[00*2 7] P rep a r"aXi"on "Example ~5 - — 

The same apparatus as in Preparation Example 1 was 
charged with 200 parts of xylene. After substituting an 
atmosphere with nitrogen, mixed monomers composed of 782.7 
parts of styrene, 215 parts of n-butyl acrylate, and 2.3 
parts of acrylic acid, and a mixture of 1.5 parts of di-t- 
butylperoxide as an initiator and 100 parts of xylene were 
added dropwise thereto at 140 °C over 3 hours. After the 
dropwise addition, the mixture was aged at 145°C for 3 hours, 
thereby completing the polymerization. Thereafter, the 
solvent was distilled off under reduced pressure to obtain a 
resin (C5) . It was found that (C5) has a weight average 
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molecular weight, as measured by GPC, of 100,000, a glass 
transition temperature of 61°C, and an acid value of 1.8. 
[0028] Preparation of resin (D) 
Preparation Example 6 

The same apparatus as in Preparation Example 1 was 
charged with 452 parts of xylene. After, substituting an 
atmosphere with nitrogen, mixed monomers composed of 845 
parts of styrene and 155 parts of n-butyl acrylate, and a 
mixture of 6.4 parts of di-t-butylperoxide as an initiator 
and 125 parts of xylene were added dropwise thereto at 
170°C over 3 hours. After the dropwise addition, the 
mixture was aged at 170°C for 1 hour, thereby completing the 
polymerization. Thereafter, the solvent was distilled off 
under-Teduced~pressure- to"obtain--a —It™ was-- found- 

that (Dl) has a weight average molecular weight, as measured 
by GPC, of 13,000, and a glass transition temperature of 
59°C. 

[0029] Preparation Example 7 

A resin (D2) was obtained in the same manner as in 
Preparation Example 6, except that the mixed monomers were 
composed of 844.3 parts of xylene, 155 parts of n-butyl 
acrylate, and 0.7 part of acrylic acid. It was found that 

(D2) has a weight average molecular weight, as measured by 
GPC, of 13,000, a glass transition temperature of 59°C, and 
an acid value of 0.50. 
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[0030] Preparation Example 8 

A resin (D3) was obtained in the same manner as in 
Preparation Example 6, except that the mixed monomers were 
composed of 839.9 parts of xylene, 155 parts of n-butyl 
acrylate, and 5.1 parts of acrylic acid. It was found that 
(D3) has a weight average molecular weight, as measured by 
GPC, of 13,000, a glass transition temperature of 59°C, and 
an acid value of 4.0. 
[0031] Preparation Example 9 

A resin (D4) was obtained in the same manner as in 
Preparation Example 5, except that the mixed monomers were 
composed of 800 parts of xylene, and 200 parts of n-butyl 
acrylate, and the initiator was 4.94 parts of di-t- 
butylperdxide: ~ It~was" found "that (D4)— has - a— weight- average- 
molecular weight, as measured by GPC, of 60,000, and a glass 
transition temperature of 60°C. 
[0032] Preparation of resin B 
Preparation Example 10 

A resin (Bl) was obtained in the same manner as in 
Preparation Example 6, except that the mixed monomers were 
composed of 802 parts of xylene, 135 parts of n-butyl 
acrylate, and 63 parts of glycidyl methacrylate, and the 
initiator was 15.4 parts of di-t-butylperoxide . It was 
found that (Bl) has a weight average molecular weight, as 
measured by GPC, of 9,000, a glass transition temperature of 
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53°C, and a glycidyl group equivalent of 2254 g/eq. 
[0033] Preparation Example 11 

A resin (B2) was obtained in the same manner as in 
Preparation Example 6, except that the mixed monomers were 
composed of 798 parts of xylene, 171 parts of n-butyl 
acrylate, and 31 parts of glycidyl methacrylate . It was 
found that (B2) has a weight average molecular weight, as 
measured by GPC, of 12,000, a glass transition temperature 
of 53°C, and a glycidyl group equivalent of 4581 g/eq. 
[0034] Preparation Example 12 

A resin (B3) was obtained in the same manner as in 
Preparation Example 6, except that the mixed monomers were 
composed of 805 parts of xylene, 145 parts of n-butyl 
acryIa"t€T, and "TO*" "part s o f ~~2~i~s op r ope fry 1~ 2=ox3rz6T£jT€l. It~was" 
found that (B3) has a weight average molecular weight, as 
measured by GPC, of 12,000, a glass transition temperature 
of 55°C, and a glycidyl group equivalent of 2220 g/eq. 
[0035] Preparation Example 13 

A resin (B4) was obtained in the same manner as in 
Preparation Example 6, except that the mixed monomers were 
composed of 768 parts of xylene, 145 parts of n-butyl 
acrylate, and 87 parts of m-isopropenyl-a, a- 
dimethylbenzylisocyanate . It was found that (B4) has a 
weight average molecular weight, as measured by GPC, of 
12,000, a glass transition temperature of 55°C, and a 
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glycidyl group equivalent of 2310 g/eq. 
[0036] Preparation of resin (A) 
Preparation Examples 14 to 20 

A flask equipped with a cooling tube and a stirrer was 
charged with 100 parts of xylene. Then, (D) was added and 
dissolved in the amount as described in Table 1, and then 
(C) was added thereto. After substituting an atmosphere 
with nitrogen, the mixture was uniformly dissolved under 
stirring at 150°C for 2 hours. Thereafter, the solvent was 
distilled off under reduced pressure at 170°C to obtain 
resins (Al) to (A7). Tg and acid values of (A) analyzed are 
shown in Table 1. 
[0037] 

~TTaBTe~T] _— 

c 

m 5 
a ^ 

[0038] Examples 1 to 10 

The resin (A) obtained in each of Preparation Examples 
14 to 17 and the resin (B) obtained in each of Preparation 
Examples 10 to 13 were blended in a grinder form at the 
blending ratio shown in Table 2, melt-kneaded with a twin- 
screw extruder of a bulk temperature of 210°C to react (A) 





Resin 




(C) 




(D) 


Tg 
(°C) 


Acid 
value 


14 


Al 


CI 


40 parts 


Dl 


60 parts 


59 


0.15 


15 


A2 


C2 


40 parts 


Dl 


60 parts 


60 


0.70 


16 


A3 


C2 


40 parts 


D2 


60 parts 


60 


0.98 


17 


A4 


C3 


40 parts 


Dl 


60 parts 


59 


3.50 


18 


A5 


C3 


40 parts 


D3 


60 parts 


59 


5.80 


19 


A6 


C2 


40 parts 


D4 


60 parts 


60 


0. 69 


20 


A7 


C5 


40 parts 


Dl 


60 parts 


60 


5.00 
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and (B) with each other, thereby obtaining, the toner binders 
(TBI) to (TB7) of the present invention. 
[0039] 
[Table 2] 

w 
<u 
■ — i 
a 
e 
m 
x 
w 

[0040] Comparative Examples 1 to 6 

Using the components as shown in Table 3 in the same 
manner as in Example 1, comparative toner binders (TB8 to 
TB10) were obtained. 

[0041] 





Resin 




(A) 






(B) 




1 


TBI 


Al 


100 parts 


Bl 


6 


.3 


parts 


2 


TB2 


A2 


100 parts 


Bl 


6 


. 3 


parts 


3 


TB3 


A2 


100 parts 


B2 


12 


. 6 


parts 


4 


TB4 


A2 


100 parts 


B3 


6 


. 3 


parts 


5 


TBS 


A2 


100 parts 


B4 


6 


.3 


parts 


6 


TB6 


A3 


100 parts 


Bl 


12 


. 6 


parts 


7 


TB7 


A4 


100 parts 


B2 


1 


.0 


parts 



TT'am-e— 3T 



Resin (A) (B) 

" TB 8~ " " " " "AS" "i 00" "pa rts B2 " 1 5 " parts" 



> 
•H 



2 a 



2 TB9 A6 100 parts Bl 6.3 parts 

ro § 
o ^ 
& X 

u 3 TB10 A7 100 parts Bl 1.0 parts 



[0042] Use Example and Comparative Use Example 

The toner binders were evaluated for two types, that is, 

a one-component development mode and a two-component 

development mode. 

Evaluation for Two-Component Development Mode 

To 88 parts of each of the toner binders obtained in 
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Examples 1 to 7 according to the invention and Comparative 
Examples 1 to 3, 7 parts of carbon black (MA100, 
manufactured by Mitsubishi Chemical Industries) , 3 parts of 
a low molecular weight polypropylene (Viscol 550P, 
manufactured by Sanyo Chemical Industries) , and 2 parts of a 
charge controller (Spilon Black TRH, manufactured by 
Hodogaya Chemical Co., Ltd.), were added and homogeneously 
mixed, and thereafter kneaded with a twin-screw extruder of 
a bulk temperature 150°C, followed by finely pulverizing the 
cooled mixture with a jet mill, and then classifying them 
with a dispersion separator to obtain toners (a) to (j), 
each having an average diameter of 12 jam. 

[0043] Experimental Example 1 

To~3 par tTs~~of ~^a~ch~o~f ~~t"he~" t~an"e"r"s — ("a") — t~o — Cj~)~r "9 7~ pcfrts 

of a ferrite carrier (F-100, manufactured by Powdertech Co.) 
was added and the mixture was homogeneously mixed, and 
fixing test was carried out as follows. By using a 
commercially available copy machine (BD-7720, manufactured 
by Toshiba Corp.), a toner image was transferred onto a 
paper, and then the transferred toner on the paper was fixed 
at a speed of 35 sheets (A4 size) /minute with use of another 
commercially available copy machine (SF8400A, manufactured 
by Sharp Corp.), whose fixing parts had been modified. The 
test results are shown in Table 4. 

[0044] Experimental Example 2 
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Each of the toners (a) to (j) was put into a bottle 
made of polyethylene, and maintained at 45°C within a 
constant temperature water bath for 8 hours. Then, the 
resulting toner was removed into a sieve of 42 mesh and 
shaken for 10 seconds, using a powder tester (manufactured 
by Hosokawamicron, Co.). By measuring the weight% of the 
toner remained on the sieve, anti-heat preservability was 
tested. The smaller the weight% is, the better the anti- 
heat preservability is. If the weight% is 35% or less, the 
toner has a level that allows the toner to be used without 
causing any problem. The results are shown in Table 4. 

[0045] 

[Table 4] 

Toner Image Anti-heat 

Toner binder (°C) quality preservability 

* 1 * 2 * 3 (%) 



a 


TBI 


130 


240 




28 


b 


TB2 


130 


>240 


© 


26 


c 


TB3 


130 


>240 


© 


25 


d 


TB4 


133 


240 


O 


26 


e 


TBS 


133 


235 


O 


27 


f 


TB6 


132 


235 


© 


26 


g 


TB7 


131 


240 


O 


28 


h 


TB8 


133 


200 


O 


28 


i 


TB9 


145 


>240 


© 


26 


j 


TB10 


140 


200 


A 


26 



*1: Temperature of the heat roller providing an image 
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density of a solid part remained at least 70% after 5 times 
reciprocating rubbing the black solid part of an image 
density 1.2 with a Gakushin fastness tester (rubbed part is 
paper) . 

*2: Temperature of the heated roller at the time when 
toner was hot offset. 

*3: ®: Image density (I.D.) > 1.4, O: (I.D) 1.0 to 1.4, 
A: (I. D. ) < 1. 0 

[0046] In the evaluation for the two-component development 
mode, the toners (a) to (g) obtained by using the binders 
according to the present invention were exhibiting well 
balanced low temperature fixing properties and anti-hot 
offset property, as compared with the toners (h) to (j) 

icfolra-rnierd-^ 

interfering with anti-heat preservability and image quality. 
Particularly, the toners (a) to (g) comprising the toner 
binders in which the acid value of the high molecular weight 
polymer (C) is less than 10, and the acid value of (D) is 
1/3 or less of that of (C) were excellent in all the 
performances . 

[0047] Evaluation for One-Component Development Mode 

To 48.8 parts of each of the toner binders obtained in 
Example 1 to 7 according to the invention and Comparative 
Examples 1 to 3, 48.8 parts of magnetic components (EPT-1000, 
manufactured by Toda Kogyo Corporation) , 2 parts of a low 
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molecular weight polypropylene (HIMER TP-32, manufactured by 
Sanyo Chemical Industries), and 0.4 part of a charge 
controller (T-77, manufactured by Hodogaya Chemical Co., 
Ltd.) were added and the mixture was homogeneously mixed, 
and thereafter kneaded with a twin-screw extruder of a bulk 
temperature 130°C, followed by finely pulverizing the cooled 
mixture with a jet mill and then classifying them with a 
dispersion separator to obtain toners (A) to (J), each 
having an average diameter of 8 |im. 
[0048] Experimental Example 3 

With toners A to J, by using a commercially available 
laser beam printer (LBP-210, manufactured by Canon Inc.), a 
toner image was transferred onto a paper, and then the 

transferred^toner on fhe paper was tes"1Teci~orr~"flxing and 

image quality in the same manner as in Experimental Example 

1. The test results are shown in Table 5. 
[0049] Experimental Example 4 

The toners (A) to (J) were tested on the anti-heat 
preservability in the same manner as in Experimental Example 

2. If the weight % is 35% or less, the toner has a level 
that allows the toner to be used without causing any problem. 
The results are shown in Table 5. 

[0050] 
[Table 5] 
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MFT HOT Image Anti-heat 

Tor6r 

Toner kipper (°0 (°C) quality preservafoility 

* 1 * 2 * 3 (%) 



A 


TBI 


132 


240 


© 


28 


B 


TB2 


133 


>240 




26 


C 


TB3 


133 


>240 


© 


25 


D 


TB4 


135 


235 


O 


26 


E 


TB5 


136 


235 


o 


27 


F 


TB6 


134 


235 


© 


26 


G 


TB7 


134 


240 


o 


28 


H 


TB8 


135 


195 


o 


28 


I 


TB9 


148 


>240 


© 


26 


J 


TB10 


143 


190 


A 


26 



*1: Temperature of the heated roller providing an image 

reciprocating rubbing the black solid part of an image 
density 1.2 with a Gakushin fastness tester (rubbed part is 
paper) . 

*2: Temperature of the heated roller at the time when 
toner was hot offset. 

*3: ©: Image density (I.D.) > 1.4, O: (I.D) 1.0 to 1.4, 
A: (I.D. ) < 1.0 

[0051] In the evaluation for the one-component development 
mode, the toners (A) to (G) obtained by using the binders 
according to the present invention were exhibiting well 
balanced low temperature fixing properties and anti-hot 
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offset property, as compared with the toners (H) to (J) 
obtained by using the' comparative binders, while not 
interfering with anti-heat preservability and image quality. 
Particularly, the toners (A) to (G) comprising the toner 
binders in which the acid value of the high molecular weight 
polymer (C) is less than 10, and the acid value of (D) is 
1/3 or less of that of (C) were excellent in all the 
performances. 
[0052] 

[Effects of the Invention] As described above, by using the 
toner binder of the present invention, there can be obtained 
a toner that maintains anti-heat preservability and low 
temperature fixing properties, and provides excellent image 
quality and aritT^hot offset property"; due toThe 
introduction of a small amount of a reactive functional 
group . 



